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Overview

• What is Distracted Driving?
• What does the research say?
• Technology solutions
• Remaining challenges

The opinions expressed in this presentation are the opinions of the author and do not necessarily
reflect the opinions of State Farm® and its affiliates. 2



Distracted Driving = f(Inattentive Driving)

What is Inattentive Driving?
• Insufficient or no attention given to activities 

critical to safe driving (Regan et al, 2011)
• Different components –

not all inattentive driving 
is distracted driving

The opinions expressed in this presentation are the opinions of the author and do not necessarily
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Presenter
Presentation Notes
To understand Distracted Driving, we must first understand Inattentive Driving; these are related but not identical concepts.In 2011, Regan defined Inattentive Driving as follows…



What is Distracted Driving?

1. Driver Restricted Attention 
(DRA): Brought about by 
something that physically 
prevents the driver from 
detecting and therefore 
attending to information
critical for safe driving. 

The opinions expressed in this presentation are the opinions of the author and do not necessarily
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Presenter
Presentation Notes
For example:The driver dozes off momentarily and is involved in a crash.The driver sneezes, with eyes closed and fails to attend to a sign critical to safety.



What is Distracted Driving? (cont’d)

2. Driver Misprioritized
Attention (DMPA):  
Brought about by the 
driver focusing attention on one aspect of 
driving to the exclusion of another, which is 
more critical for safe driving. 
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Presenter
Presentation Notes
For example:Driver looks over his shoulder to merge onto a highway and fails to see that the vehicle ahead has braked suddenlyDriver focuses on avoiding an animal and fails to recognize how much the road ahead curves to the left



What is Distracted Driving? (cont’d)

3. Driver Neglected 
Attention (DNA): 
Brought about by the 
driver neglecting to 
attend to activities 
critical to safe 
driving. 
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Presenter
Presentation Notes
For example:Driver neglects to scan right for pedestrians at a crosswalk because pedestrians are rarely seen there Driver enters a signalized intersection without first checking the other approaches and collides with a driver who enters the intersection on a red lightAs we’ll see later, this form of inattention is not uncommon for novice drivers



What is Distracted Driving? (cont’d)

4. Driver Cursory Attention 
(DCA): Brought about 
by the driver giving 
cursory or hurried 
attention to activities 
critical for safe driving. 
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Presenter
Presentation Notes
For example:Driver fails to complete a full shoulder check when merging onto a highway and collides with another vehicleDriver fails to perform a second left glance before entering an intersection and is struck by another vehicle from the left



What is Distracted Driving? (cont’d)

5. Driver Diverted Attention (DDA):  Brought 
about by the diversion of attention toward a 
competing activity. DDA is more commonly 
presented as distracted driving, and may be 
composed of two sub-categories:
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Presenter
Presentation Notes
DDA is what we often colloquially know as Distracted Driving



What is Distracted Driving? (cont’d)

• DDA, non-driving-related (DDA-NDR): Driver diverts 
attention away from activities critical for safe-
driving toward a non-driving-related competing 
activity.

• DDA, driving-related (DDA-DR): Driver diverts 
attention away from activities critical for safe-
driving toward a driving-related competing activity

The opinions expressed in this presentation are the opinions of the author and do not necessarily
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Presenter
Presentation Notes
For example: DDA-NDR: Driver looks at cell phone to call or text a friend; driver thinks about what needs to be done before they arrive at work.DDA-DR: Driver looks at unexpected flashing fuel warning light; driver thinks continuously for the nearest gas station, drawing his attention away from safety-critical informationDDA-DR is different from DMA; in DMA, inattention arises from a failure to effectively distribute attention between multiple driving activities which are ongoing both of which may be critical for safe driving; whereas in DDA-DR, inattention arises from the voluntary or involuntary diversion of attention away activities critical for safe driving toward a competing driving-related activity that is less safety-critical.



Distracted Driving
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Presenter
Presentation Notes
In 2013, using the Australian National Crash In-Depth Study (ANCIS), Beanland et al attempted to determine the causes of crashes using a sample of crashes that totaled 856 injury crashes from 2000-2001. For drivers who were deemed to be at-fault (340 / 856 crashes, 40%) Key points about this distribution: In 2000, only 40 percent of serious crashes involved some form of inattentionOf these, more than half resulted from something physical that prevented the driver from properly attending to a risk (DRA).1 in 5 crashes that involved inattention, resulted from a diversion of attention toward a competing activity (DDA, or distracted driving).UDNA / DCA stands for Undifferentiated driver neglected attention or driver cursory attention – situations where the failed to detect something but it not clear whether the driver failed to look (DNA) or looked but failed to properly attend (DCA).Crashes that resulted from driver neglected attention (DNA), cursory attention (DCA), misprioritized attention (DMA), and UDNA/DCA accounted for about 1 in 5 crashes (21%)In 2000, crashes involving inattention and distractions did exist, but most were the result of something physical that prevented drivers from properly attending to a hazard. But that was before 2000; perhaps cell phones are now more of a problem?



Distracted Driving Trends
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Source: State Farm (2014), Distracted Driving

Presenter
Presentation Notes
This is based on an online study conducted in 2014 by State Farm.  Here we see that smartphone ownership among drivers over 40 has roughly doubled in the last five years.



Distracted Driving Trends (cont’d)

The opinions expressed in this presentation are the opinions of the author and do not necessarily
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Presenter
Presentation Notes
Accessing the Internet and Social Media is growing faster than email use while driving.



Distracted Driving Trends (cont’d)
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Presenter
Presentation Notes
However, drivers do seem to realize how dangerous some of these behaviors are. This chart appears to show that drivers are more likely to engage in these distractions when the perceived risk is low; conversely, when the driving conditions are risky, drivers report that they are less likely to engage in these secondary tasks.So the good news is that drivers do appear to be self-regulating to some degree.



Naturalistic Driving Research, Dingus et al
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Secondary tasks
100-Car Study, 2002 2013 Cell Phone Study NTDS CVO
n=109 13 months n=204 3 months n=42 18 months n=103 4 months

Frequency Odds Ratio Frequency Odds Ratio Frequency Odds Ratio Frequency Odds Ratio
Cell-phone use:

Call-related visual-manual - - 6.96% 3.34* - - - -
Text-related visual-manual - - 4.90% 2.12* - - - -
Hand-held text / Internet - - 0.89% 1.73 1.52% 3.87* 0.19% 23.24*
Hand-held dial 0.51% 2.79* - - 0.54% 8.32* 1.18% 5.93*
Reaching for a phone 0.08% 1.38 1.42% 3.65* 0.48% 7.05* 0.10% 6.72*
Talking / Listening hand-held 2.56% 1.29 2.25% 0.84 0.39% 0.61 5.19% 1.04
Talking / Listening hands-free portable - - 0.67% 1.19 - - 4.99% 0.44*
Talking / Listening hands-free integrated - - 1.01% 0.61 - - - -

Vehicle Instrumentation:
Vehicle Operations 0.65% 0.55 1.78% 2.60 4.20% 1.25
Dispatch Device (CV) - - - - 1.14% 9.99*

Internal Distractions:
Reading (map) - - - - 0.46% 7.02*
Reading (other) 0.01% 3.38* 0.02% - 1.06% 3.97*
Writing 0.01% - 0.02% - 0.21% 8.98*
Reaching for an object 0.71% 1.38 1.95% 8.00* 6.49% 3.09*
Interacting with passenger 1.16% 0.50* 3.40% 1.40 1.39% 0.35*

External Distractions:
Looking at roadside object 0.38% 3.70* 12.28% 3.90* 26.22% 0.54*

Personal Habits:
Eating 0.51% 1.57 1.11% 2.99* 3.75% 1.01
Drinking 0.16% 1.03 0.24% 1.36 1.52% 0.97
Grooming 0.57% 0.70 0.50% 1.25 0.12% 4.48*
Applying make-up 0.14% 3.13* 0.06% - - -
Smoking / Tobacco use 0.18% - 0.06% - 6.48% 0.81

* Statistically significant at p<0.05.

Presenter
Presentation Notes
The gold standard for distraction research is perhaps the series of Naturalistic Driving Studies led by VTTI. Over the last decade and a half, four major studies were completed by VTTI and the results are summarized here – this chart summarizes the prevalence of that behavior – how often it was observed to happen – and the risk relative to “normal” driving.Key takeaways from Naturalistic Driving Research:The relative risk of talking or listening to hands-free or hand-held cell phones is more or less the same as normal driving; the exception is for commercial vehicle drivers and we think it is because talking and listening helps keep them awake and alertThe common thread among behaviors that increase driving risk are those tasks that require visual or manual manipulation, particularly for novice driversZero tolerance laws should be especially helpful for novice driversHowever, the observed frequency of these events is relatively lowFor CV populations, talking on a cell phone may marginally improve safetyDistractions with high visual / manual demand represent the increased riskEyes off the forward road (EOFR) is the critical factor (next slide)



Key Takeaways from Distracted Driving Research

• Eyes-off-the-forward roadway (EOFR) seems to be 
the critical factor in distractions that contribute to 
unsafe driving

• Naturalistic driving research indicates 
that the prevalence is low

• Novice drivers are especially 
vulnerable due to inexperience 
and immaturity 

The opinions expressed in this presentation are the opinions of the author and do not necessarily
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Presenter
Presentation Notes
How can we mitigate these risks?



How can we mitigate these risks?

• Better education and training
– Hazard detection, RAPT3 (Fisher et al)
– Road Aware® (available at teendriving.statefarm.com)

• Technology
– Self-driving cars – hype vs. reality
– How soon?
– Transportation and mobility innovations

The opinions expressed in this presentation are the opinions of the author and do not necessarily
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Presenter
Presentation Notes
So how do we mitigate these risks? We think that better education and training can have an impact. Donald Fisher at the U of Massachusetts-Amherst has developed a hazard anticipation training program that improves the scanning and hazard detection of novice drivers. State Farm has developed and tested an online hazard anticipation training program called Road Aware (teendriving.statefarm.com) that has evolved from RAPT3. This is available to all at teendriving.statefarm.comBut what about self-driving cars? Won’t that eliminate distracted driving crashes completely? 



Self Driving Cars
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Presenter
Presentation Notes
Google of course dominates the headlines when it comes to self-driving car. Here is a famous picture of their self-driving car prototype. Top speed of 25 mph, and limited to very specific corridors; it doesn’t even have a steering wheel! Who wouldn’t want one?This particular Verge article is about how self-driving cars can be hacked or spoofed. That’s from just last month.This next image is a of a self-driving concept car by Mercedes Benz; none have been built yet but if you look closely, the front row seats face the rear. This Verge article was from earlier this year. And this is the marketing hype we see and hear about self-driving cars – how we are about to enter into a world free of crashes. And free of the responsibility of safety operating a car on our roads.



Volvo’s Drive Me Project
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Presenter
Presentation Notes
Now very fashionable to develop self-driving car technology if you are in the auto industry:FordGeneral MotorsDaimler-Chrysler (Mercedes Benz)HyundaiEven Apple is rumored to be working on automated vehicle technology



Where are they now?
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~25 years!

By calendar year

Presenter
Presentation Notes
This is a chart produced by IIHS. It describes the actual and forecast penetration rate of electronic stability control in the North American vehicle fleet. The first ESC device was introduced commercially in 1995 on a Mercedes-Benz vehicle.  To get from 5% to 95% penetration takes about 25 years.(The first Anti-lock Braking Systems were introduced in 1971. By 1985, ABS was standard equipment on all new vehicles sold at that time.) 



Penetration of new technology

The opinions expressed in this presentation are the opinions of the author and do not necessarily
reflect the opinions of State Farm® and its affiliates. 20

Presenter
Presentation Notes
This slide describes the expected penetration rate of advanced collision avoidance technologies that are available today.Without a federal mandate, forward collision warning would take about 32 years to reach 95% penetration. If we had a federal mandate that required all new cars sold would have FCW, then that would take about 21 years to reach 95% penetration.Likewise these other technologies listed here. The differences shown reflect the lower or higher cost for some of these technologies.What does this mean for self-driving cars? We can expect that it will take between 20 and 30 years for self-driving cars to penetrate the vehicle fleet to a 95% level. Until then, we will need to accept that the vehicle fleet will represent a mix of non-, semi- and fully-automated vehicles for many, many years.



NHTSA’s Vehicle Automation Guidelines

• Level 0: No Automation
• Level 1: Function-specific Automation
• Level 2: Combined Function Automation
• Level 3: Limited Self-driving Automation
• Level 4: Full Self-Driving Automation

The opinions expressed in this presentation are the opinions of the author and do not necessarily
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Presenter
Presentation Notes
NHTSA has described the range of automation as followsExamples:Level 0: No automationLevel 1: the vehicle automatically assists to keep the vehicle in control; examples include Anti-lock Braking Systems (ABS), ESC, pre-charged brakesLevel 2: automation of at least 2 primary control functions that are designed to work in unison to relieve the driver of control of those functions. An example is adaptive cruise control in combination with lane keeping.Level 3: Enable the driver to cede full control of all safety-critical functions under certain traffic conditions; the driver is expected to be available for occasional control, but with “sufficiently comfortable transition time”.Level 4: vehicle is designed to perform all safety-critical driving functions and monitor roadway conditions for an entire trip.



Automated vehicles

• Vehicle automation may not eliminate the need for 
drivers but it may change the driver’s interaction with 
the vehicle. 

• For example, commercial air travel
– Highly-instrumented, highly-automated
– Pilots oversee instruments, but 

must still remain engaged and 
in the loop

The opinions expressed in this presentation are the opinions of the author and do not necessarily
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Presenter
Presentation Notes
Another point to consider is that perhaps automation won’t eliminate the need for the driver; instead, the driver’s interaction with the vehicle will change.Commercial airline pilots are still among the most highly-trained and highly-regulated in the world. Many functions of commercial airplanes have been automated, yet we as consumers of this service still expect and demand that pilots and co-pilots remain engaged in the piloting task. Automation has not relieved the pilot from his obligations – instead, much of his task when in full automation is one of sensor and task vigilance.Example: On January 15, 2009 an Airbus 320 was forced to land because multiple bird strikes caused both engines to fail. Thankfully, the US Airways plane was piloted by Captain Chesley Sullenberger who successfully executed an unpowered emergency landing into the Hudson River so that all 155 passengers and crew could be successfully evacuated. 



Vehicle Auto Manufacturers

• Even with full automation, drivers must still 
remain in the loop

• If we build cars so that we rarely need to be 
attentive… Then we will rarely be attentive 
when we need to be. (Hancock)

The opinions expressed in this presentation are the opinions of the author and do not necessarily
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Presenter
Presentation Notes
Google has produced a self-driving prototype that has no steering wheel. That may look amazing but the reality is that the auto companies have a very different perspective.For auto companies, the drivers MUST remain in the loop. Otherwise, the manufacturers will need to accept full liability for a crash caused by their vehicle. Last week, Volvo was the first to announce that they would accept full responsibility for a crash involving a fully-autonomous Volvo vehicle.Finally, a cautionary note from Professor Emeritus Peter Hancock from the University of Central Florida - 



Mobility Innovations

• Self-driving vehicles  robotic carriages?

The opinions expressed in this presentation are the opinions of the author and do not necessarily
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Presenter
Presentation Notes
Let’s consider the experience of being in a self-driving car, at least according to the hype. Perhaps you use your smartphone to tell the vehicle where you want to go. Or you climb in and simply say, “Go to the office.” And the system takes this direction, waits for you to buckle up and close the door, and sets off. You can lean back, relax, and read your paper – perhaps it’s on your smartphone or tablet, or perhaps you go old school and open a newspaper. Meanwhile, the self-driving car goes about its business, driving you to your destination, safely and securely. Sounds great, doesn’t it?But we already have something like that. They’re called chauffeurs; for most of us, they’re called taxis, only without the automated driver. Once we tell the non-automated driver where we want to go, we can completely disengage from the driving task. We can make calls, text, read a paper, finalize our PowerPoint presentation all secure in the knowledge that this service will take us exactly where we want to go, our safety and security are assumed.This is why the marketing seems to go in the direction of automated carriages where you can be facing backwards as in this Mercedes Benz concept.



Mobility Innovations (continued)

• Uber, Lyft, others
– Advanced vehicle technology  high-end vehicles
– Leverages existing road and mobile infrastructure 
– Online, on-demand ordering, and mobile payment 

services
– Already very popular in urban environments

• Car- and ride-sharing clubs 
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Presenter
Presentation Notes
But carriages or taxis aren’t glamorous or sexy; and they’re certainly not affordable for all. That’s why mobility innovations like Uber and Lyft are so interesting. Most advanced vehicle technologies are first introduced in high-end vehicles. These companies don’t need special roads or infrastructure; instead they use existing roads, and the mobile infrastructure.Customers have the convenience of online, on-demand ordering and mobile payment servicesUsers like it because they only pay for what they use; they don’t have to pay for a car that sits for 8 hours a day while we are at work, and 10-12 hours at night while we’re at home.These are already popular in urban environments and Uber has announced plans to develop self-driving cars. Uber is worth about $40B, which is more than the combined net worth of Hertz, Whole Foods and Mattel.If you drive less than 6,000 miles per  year, then car-sharing might be more economical than owning a car. Companies like ZipCar, and Car2Go have emerged in the last ten years to serve users who don’t always need the maintenance and upkeep of owning a car. Even Hertz and Enterprise have entered this market with their own versions of car-sharing programs.



State Farm’s Role

• Support vehicle safety and repairability research 
(IIHS / HLDI)

• Advanced vehicle research – U of Michigan’s 
Mobility Transformation Center

• Distracted driving research – AAAM
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Presenter
Presentation Notes
State Farm continues to support repairability and safety systems evaluation research through the IIHS and HLDIState Farm recently announced its participation on the U of MI’s Mobility Transformation Center (MTC). Through this research consortium, we hope to learn more about the impact of automation and connectivity.And of course, last March, we sponsored the special issue of the AAAM focusing on distracted driving.



Some critical research questions

• Handoff? 
– What is “sufficiently comfortable transition 

time”?
• Ethical considerations?
• Liability considerations?
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Presenter
Presentation Notes
We need to develop a better understanding of distraction and inattention; this will help inform the question of how do to safely transition a driver from a state of complete disengagement and inattentiveness to fully-engaged and in-control Where would those 155 passengers and crew be had Captain Sullenberger been updating his Facebook profile on his iPhone instead of overseeing his instruments and comprehending the danger in which his airplane had been? It’s often not enough to simply warn a driver that there is a situation ahead that the intelligent car cannot navigate, it must also allow the driver to re-engage and understand the complete context of the driving situation.(Ethical considerations)We already have very powerful computing capability, as well as cloud and mobile computing. Once these capabilities are integrated and enabled in our vehicles, it isn’t beyond the realm of possibility that automation means we have to consider ethical programming. Do we program the vehicle AI to compute risk and outcomes to minimize overall or personal harm? Who determines that? (Liability considerations)Finally, and this is highly critical to companies like State Farm is the question of liability. In a world where we have a mix of vehicles that range from Level 0 to Level 4 automation, how do we determine liability? Are auto manufacturers prepared to accept the liability if a self-driving car fails to keep the driver safe? Is that deemed a safety defect?



Questions?

John Nepomuceno, P.Eng., MBA
John.Nepomuceno.LUJD@statefarm.com
(309)763-5706 (w)
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Presenter
Presentation Notes
That’s all I had time for, I would like to thank the organizers of this the 64th Annual Illinois Traffic Engineering and Safety Conference for inviting State Farm to contribute to this conference.With that, I would be happy to answer any questions.
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